INTRODUCTION
For notation, given a,b are integers and a < b, we employ intervals to denote the discrete set such as Z[a, b] = {a,~ + 1,. . . , b}, Z[a,b) = {a,. . . , b -l}, Z[u, oo) = {u,a + 1,. . .}, etc. Let T E Z[l, oo) be fixed.
The purpose of the present paper is to deal with the existence of positive T-periodic solutions for the general periodic logistic difference equations Ax(t) = s(t)[a(t) -g(t,+ -n(t)), . . . ,s(t -~n(t))]r t E Z(-00, cm), (1.1) where As(t) = z(t+l) -z(t), g : Z(-co, oo) x [0, co)" + [0, oo), and g(t, ~1,. . . ,u~) is continuous for (~1,. . . ,u,) E [O,oo)". Here a(t) : 2(---03,~) -+ (O,co), ri(t) : Z(-oo,oo) -+ Z(-oo,oo), i = l,... ,n, and u(t) = u(t + T), q(t) = Ti(t + T), i = 1,. . . ,n, g(t,ul,uz,. . . ,u,) = g(t +
T,74,~2,...,4.
It is well known that equation (1.1) includes many mathematical ecological difference logistic equations. For example, equation (1.1) includes a single species discrete periodic population model [l-7] . ~ Ax(t) = u(t)z(t) where a(t) : Z(-oo,co) ---f (O,co), r(t) : Z(-co,oo) -+ Z(-oo,oo), K(t) : Z(-oo,co) -+ (O,cm), and a(t) = a(t + T), K(t) = K(t + T), r(t) = r(t + 2'); and
where a(t) : Z(-00, co) -+ (0, co), hi(t) : Z(-co, m) --+ (0, oo), q(t) : 2(--m, co) --f Z(-co, m), and a(t) = a(t + T), hi(t) = bi(t + T), ri(t) = ~~(t + T), i = 1,. , . , n. Also, equation ( Ax(t) = u(t)z(t) 1 -fi z(t;(:;(t)) ,
1 t E Z(-00, co), i=l where a(t), K(t) : 2(-q co) -+ (0, co), b(t) : 2(-m, oo) + (0, oo), am : 2(-m, KI) + Z(--00, m), and a(t) = u(t + T), K(t) = K(t + T), b(t) = bi(t + T), I = q(t + T), i= l,...,n; (ii) a periodic Michaelis-Menton discrete model [2, 10] Ax(t) = u(t)x(t) 1 ' t E Z(-oqco), (1.5 where u(t), ai( c;(t) : Z(-00, co) + (0, oo), q(t) : Z(-00, co) + Z(-oo, oo), and u(t) = u(t + T),), hi(t) = bi(t + T), q(t) = q(t + T), 7-i(t) = q(t + T), i = 1,. . . ) 71.
During the last years, many authors have investigated the existence of positive periodic solutions for differential equations with several deviating. arguments; for examples, see [1, 2] and the references therein. As for the related continuous systems of (l.l), Li [2] has studied the existence of positive periodic solutions of (1.1) by applying the .Mawhin continuation theorem, and Jiang and Wei [l] have also studied it by applying the Krasnoselskii fixed-point theorem in cones.
Clearly, systems (1.2)-( 1.5) are special. cases of (1.1). To the knowledge of the authors, there are very few works on the existence of positive periodic solutions for equation (l.l), even for equations (1.2)-(1.5). In [7] , th e authors have dealt with periodic solutions of a single species discrete population model with periodic harvest/stock; the model is the following:
where ~1 > 0, K > 0, b(t) : Z(-00, oo) --f (-co, oo), and u(t) = u(t + 2').
In this short note, we apply the Mawhin continuation theorem to establish a group of conditions to guarantee (1.1) to have positive periodic solutions. The conditions can be checked easily.
EXISTENCE OF POSITIVE PERIODIC SOLUTIONS
In this section, we shall study the existence of T-periodic solutions of equation (1.1). For the reader's convenience, we shall first summarize in the following a few concepts and results from [ll] that will be basic for this section.
Let X, N be normed vector spaces, L : DomL c X + Z be a linear mapping, and N : X -+ Z be a continuous mapping. The mapping L will be called a Fredholm mapping of index zero if dimKer L = co dim Im L < +oc and Im L is closed in 2. If L is a Fredholm mapping of index zero, there exist continuous projectors P : X + X and & : 2 -+ 2 such that Im P = Ker L, Ker Q = Im L = Im(l -Q). It follows that L ] dom L n Ker P : (I -P)X + Im L is invertible. We denote the inverse of that map by Kp. If fi is an open bounded subset of X, the mapping N will be called L-compact on fi if QN(fi) is bounded and Kp(1 -Q)N : Q --) X is compact. Since Im Q is isomorphic to Ker L, there exist isomorphisms J : Im Q --) Ker L.
In the proof of our existence theorem below, we will use the continuation theorem of Gaines and Mawhin [ll, p. 401. 
From (l.l), we have x(t + 1) = (a(t) + 1)x(t) -x(t)g(t, x(t -q(t)), . . ) x(t -Tn(t))],
x E x. 
EXAMPLES
In this section, we apply the main results obtained in the previous section to study some examples which have some biological background.
From Theorem 2.1, we have the following corollaries. 
